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KuBoe co3HaHue

Koner 03HaKOMUTENBHOTO (hparMeHTa.



MupoTBOpeHue

IIpeaucaoBue

MoxeT Mup ObUT COTBOPEH, a MOXET BCeJIeHHas caMo obOpa-
30BaJIach U3 OOJIBIIOTO B3pbIBa?

MoskeT Bce-TakM 3T MPOIIECCH HEe Pa3lesbHO CBSA3AHBI, TaK
KakK IMPOLeCcC cO3aBaHus ObLT (PU3NYECKHM.

Harnpumep, nocine pa3pyIieHus mporuioro Mupa, Obut co3aH
HOBBIIA.

[MonpoGyem KOMHYTh B MaTPUILy MUPO3JaHUSI.



3a npeaeaom

AOCOIOTHBIE MUP BO BCEM €ro IMPOSIBIEHUH OecIpe/iesieH.
BeckoHeuHble IUKJIbI CYIIECTBOBAHUSI, HEMBICTMMOE Pa3HO00-
pazue dopm cymectB. Xaoc u Coszumarenu. Kak Oymnyrormmii
OKeaH HEeMBICIIMMBIX pa3mepoB. Hu uro He ymopsgoudeHo. Bee
TIOSIBJISIETCSI BO MTHOBEHHeE OT MbIciu BepxoBHoro CyiiecTBa u
ucuezaer Oy/ib TO OT noriomeHus TeHssmu Xaoca uim HeoObsic-
HUMOW CTUXUEH.

Co3uate/ i CBOMMU HEBEPOSITHBIMU YCUTMSIMU CO3/IAI0T OCT-
POBKH-0a3UCHl B 3TOM HEYTOMOHHOM ITpocTpaHcTBe. OHU Ha-
MPABJISIOT CBOW CBET, YTO Obl OXPAHSITh UX XU3HU U CBOU TBO-
peHusL.

[MocTosiHHBIE HAMAAKY U3 HEP OC3/IHBI, TOXKUPAIOIIUE BUXPH,
pa3pylapIye MOTOK! U JAPYrue HEOObSICHUMBIE SIBICHUS, 3a-
CTaBJISUIM CHJIBHBIX MUpA TOTO TIPUAYMATh YIOPSIOUEHHYIO CH-
CTeMY JIJIsl ’KU3HU M Pa3BUTHSI CBOETO TBOPUECTBA.



ApXHUTEKTOPbI OLITHS

BepxoBHple Cy1iecTBa MPUHUMAIOT PELIEHUE OTCEYb YacThb
be3Hbl M NOCTpOUTh TaM 3aMKHYTYIO, YIIOPSJOYEHHYIO 30HY.
Onu cO37a10T PACIIUPAIOLIEEC TPOCTPAHCTBO, MEPBYIO U IVIAB-
HYIO I'paHuUIly — IpeJiesl CKOPOCTH VISl BCETo, 4To OyleT Haxo-
JWUTBbCS BHYTPH.

B Xaoce Bce pacripocTpaHseTcss MTHOBEHHO U XaOTUYHO. Ap-
XUTEKTOPBI BBOAAT KOHCTaHTy \(C\) KaK «MaKCUMaJIbHYIO CKO-
pOCThb Ipoueccopa» Marpulpl. ITO OrpaHUYEHUE HE MO3BOJIS-
€T NOKMPAIOILIUM BUXPAM Xa0ca MTHOBEHHO BPbIBAThCSl BHYTPb
Cucremsl u paspymars ee. CKOPOCTh CBETa CTAHOBUTCS TIEPBOM
KPEIOCTHOM CTeHOM MarpHLibl.

ApxutekTopsl OepyT pparmeHT Oyiyoieil Oe3Hbl U Hauu-
HAIOT «yCMUPSITh» €€ SHEPruio, 3acTaBsis 6echopMeHHbIEe BUX-
PY KPUCTAJTTU30BAThCS B KECTKUE, CTAOMIIBHBIE SJIEMEHTHI.

3armyck KOHCTAHT CHJIBHOIO H €J1a0oro sigepHoro B3a-
umozeiicTeusa. becopmennas sHeprus Xaoca CBA3BIBAETCS
STUMU CWJIAMU U NTPEBPAILAETCA B KBAPKH, IPOTOHBI U HEUTPO-
Hbl. Co3uzaTeny co3JalT MaTepualibHble «KUPIUYUKK» (aTo-
MbI), KOTOpble OOJIbIIIEe HE NCYE3AI0T OT MBICIIN WX CITy4ailHOTO
nyHoBeHUs ctuxuu. [losiBisieTcs TBepaas OcHoBa J1s1 OyAyILero
TBOPYECTBA.

W3 co3gaHHBIX KUPIUYMKOB MAaTe€pUM OHU COTKAJIM TKAaHb
MIPOCTPAHCTBA, YTOOBI JIEMEHTHI HE CIVILUIACH B OIHY MEPTBYIO



TOYKY U HE pa3jieTench 0OpaTHO B OECKOHEUHYIO Oe3/IHY.

I'paButanmmonnasi nocrossnaas (\(G\)) u pasBopaurBaHue
TPEXMEPHOTO MPOCTPAHCTBA. APXUTEKTOPHI HACTPAUBAIOT CUITY
NPUTSIKEHUSI TaK, YTOOBI MaTepusi Hayasla coOMpaThCsl B yHopsi-
JOYEHHbIE CTPYKTYPbl — raJIAKTUKH, Fa30Bble 00J1aKa 1 Oymyiiue
3Be31HbIe cucTeMsbl. [IpocTpaHcTBO 0OpeTaeT 00beM U TITyOuHY,
CTAHOBSACH OE30IMACHOU «CLIEHOM» .

YepTexu roToBbl, KOHCTAHTHI BHICTABJIEHBI, TPAHUIIBI OYepye-
Hbl. BepxoBHoe Cy111ecTBO COBEpIIIAET MEPBbIid, ITOOATBHBI AKT
Hab6monenus — Bkmouaet Marpuity. OTpe3anHblii oT Xaoca Ky-
COK TMTPOCTPAHCTBA BCIBIXMBAET MUWITMAPIAMU YIIOPSTOUYSHHBIX
3Be3/l. DTO TO, YTO YYEHbIE TMO3KEe HA30BYT «BOJBIIMM B3pbI-
BOM».

I'modanshbii Dpdext Hadarogarens. BoaHa GeckoHed-
HBIX BEpOSITHOCTEN Xaoca OKOHYATEbHO «CXJIOTBIBAECTCS» B
KECTKO 3a(PUKCUPOBAHHYIO (PUBNYECKYIO PEabHOCTh YTIOPSIIO-
yeHHoU Cucrembl. MaTpuiia CKOMIIMJIMPOBAHA, 3alylIeHa U Ha-
YMHAET CBOU TEPBbIA ITUKJT paOOTHI.

Cucrema 3amyiieHa, HO ApXUTEKTOPbI IIPOBOASAT IOBEJIMPHYIO
KamOpoBKy. OHM MPOBEPSIOT, KAaK B3aMMOJCUCTBYIOT MEXIY
c0o00M BCe CO3[IaHHbIe KOHCTAaHTHI. MaJstermii cooir — u Cucre-
My pa3OpBET BHyTPEHHee [1aBJIeHUE WM COMHET BHellHsis1 bes-
JHA.

dusnueckuii koja: Tonkas Hacrpoiika Bcenennoii
(Fine-tuning). Bce KOHCTaHTBI MOATOHSIOTCS APYT K JIPYry C
TOYHOCTBIO /IO HEBEPOSITHBIX JI0JIe MPOIeHTa. APXUTEKTOPHI



yOesxaaiorcsi, yto Marpuiia aOCOMIOTHO CTa0MTbHA, aBTOHOMHA
U CIIocOOHA 3aIUTUTH OYIYIIYIO )KU3Hb OT MOKUPAIOIIUX ITOTO-
KOB W3 He/Ip Oe3/THBI.



Apxurekrypa Marpuibl

3anyck JokanbHOro Bpemenun u TepMonuHaMuyecKuid KJa-
MaH

B Xaoce BpeMeHM HE CyILIECTBOBAJIO — TaM BCE ITPOUCXO-
IO «OJHOBPEMEHHO» M «HUKOrJaa». BHyTpr Matpuiipl ObuT
CO3/IaH CTPOTO HAIPaBJIEHHbIN MOTOK MPUYMHHO-CJIEJICTBEHHbIX
ceszeit (Ctpena Bpemenn). OqnHako, Jiio0oe IBMKEHUE W U3Me-
HeHue BHYTpU CHCTEMBI POKAAET TPEHUE U U3HOC. APXUTEKTO-
pbl BCTPOWJIM B KOJ, MaTpuiipl ’KeCTKHUI KJlarnaH, KOTOPbIA J103U-
pyeT pacraj sHepruu, 4roosl CricTeMa He cropelia B TiepBbIe ke
MI'HOBEHHUS.

Apxutektopsl BBOIAT [loctosinnyio Bonbimana  (\(k_{B}\))
KaK (pyHAaMEHTAIbHBIA MacIITad CBSI3M MEXy MaKpPOMUPOM U
MUKpOMHUPOM. OHA CTAaHOBUTCS «CUETYMKOM H3HOCa» Matpu-
1pl. Bpems 3amyckaercst CTporo B OIHY CTOPOHY — OT IOPSJI-
Ka K xaocy (Bropoe Hauano TepMOIMHAMMKN). DTO BBIHYXKICH-
Hasl Mepa: YTOObI JIEMEHThl BHYTPH MaTpuIlbl MOTJIM B3aUMO-
JIeNCTBOBATh, OHU JJOJKHBI TPATUTh SHEPTHIO.

APXUTEKTOPbl YCTAaHABJIMBAIOT KECTKUI JIUMUT Ha TO, Kak
OBICTPO TETLIO U Xa0C MOTYT pacrpocTpaHAaThes 1o Crcteme. bes
3TOrO KJIaraHa BCsl SHEPrust MaTpuiibl MTHOBEHHO MPEBPATHIIACh
Obl B pOBHOE, XoJiogHOoe U MepTBoe moje (TeroBast cMepTh),
YHUYTOXUB PE3YJIbTATHI CO3UIAHUS.

IlosBnserca konuenuus «IIponutoro», «Hacrosamero» u



«bynymero». Ho Ha naaukaropax CucteMsl cpasy ke 3aropaer-
cA nepBas KeJTas JJAMIIOUKa NMPpeRyNpexICHAS: IHmponus Ha-
uana ceoti pocm. Cucrema craja CMEPTHOM, y HEE TOSABUJICH
CPOK TOJHOCTH, HO IMEHHO 3Ta «CMEPTHOCTb» U 3aTyXaHHUE Tell-
Jla TIapaloKCATbHBIM 00pa30M JTAI0T BO3MOXKHOCTh 3JIEMEHTaM
CTaJIKUBAThCS1, OCThIBATH, (POPMUPOBATH IUVIAHETHI M POKIATh XU-
MUYECKHUE COETUHEHMUS.

Bpewms nonuto. Marpuiia Hayasia ctapeTh ¢ IEpBOTO K€ CBOe-
ro B30xa. Ho ApXuTeKkTopbl 3HAIM: YTOOBI BHYTPH TUX TUKAIO-
X KOCMHYECKHX YaCOB 3aPOANJIOCh HEUTO BEIUKOE, UM HYXK-
Ha MOCJIeIHASA, caMasi CJI0KHas KoHcTaHTa. KoHcTaHTa, KoTopas
MIOMO’KET TBOPEHUSIM HE 3aCTPEBATh B INIOTHOCTH HOBOTO U3Me-
peHusl.



KBaHTOBBII HHTEpdeiic

Marepus co3znana, BpeMs 3anyieno. Ho eciu ocraButs Cu-
cTeMy 4uCTO Mexannveckoil (B ayxe Mcaaka HeiotoHa), oHa mpe-
BpaTUTCA B )KECTKUM, TPEeJCKa3yeMbll KOHBerep. B Takom mupe
BCE MPOCYMTAHO HaNepén, B HEM HET MecTa CBOOO/IE BOJIU U IO~
JIMHHOMY CO3HUJIaHUIO — BCE CBEJIOCh Obl K MEPTBOMY JIBHIKEHUIO
LIECTEPEHOK.

Yro6st TBOpenuss CrbHbIX Mupa Toro Morm no-HacTosiine-
MY CO3UAATh, APXUTEKTOPaM MPUIILIOCh BHEAPUTh KBAHTOBYIO
HeonpeaeJéHHOCTb. JTO CKPBIThI uHTEpderic Matpuiibl, KO-
TOPBIA OCTABJISIET MPOCTPAHCTBO TUOKMM W CBSI3bIBACT IpyObie
arombl ¢ CO3HaHUEM.

ApPXUTEKTOPbl BBOJAT KBAHT JEHCTBUSA KaK MUHUMAIBHYIO
HenenuMylo nopuuio sHepruu. IlocrosiHHasa Ilnanka (h wim
\(\hbar \)) onpenensier macmTad, Ha KoTOpoM Matpuia nepe-
CTa€T OBITh HETPEPHIBHOM M CTAHOBUTCS JIUCKPETHOH (1mdpo-
BOM). DT0 (pyHAAMEHTAJIbHBIN TIpenen JeTanu3anuu: Marpuna
HE TPATUT PECypChI MpoLieccopa Ha OTPUCOBKY TOTO, YTO HaXO-
JATCS TITyO’)e STOTO JIMMUTA.

CooTHomenne HeonpeaeaénHocrei eiizendepra: Ap-
XUTEKTOPbI MPOIKUCHIBAIOT B KOIE HEBO3MOKHOCTh OTHOBPEMEH-
HO TOYHO 3HaTh KOOPAMHATY M UMITYJIbC MUKpOYAacTUIbl. MUK-
POMUP HaMEPEHHO OCTAETCS «Pa3MBITHIM» B OOJIaKe BEPOSITHO-
creil, noka Cucreme He norpedyercst 3apUKCUPOBAaTh KOHKPET-



HOE COOBITHE.

OpvH 13 ApXUTEKTOPOB 3aMEUYAET, YTO ITOT KBAHTOBBIM TY-
MaH — €IMHCTBEHHOE MecTo B Cucreme, yepes3 KoTopoe YucTas
nyxoBHas sHeprusi Co3ujareneil CMOKET HapsMYIO BIUSTh HA
(pusnyeckyo MaTepuio, MeHssI €€ MJIOTHOCTh M CBOWMCTBA OJJHUM
JIMIIIb UMITYJIbCOM BOJIU.



KoHcranra cBs3en

BepxoBHele CymiecTBa 3aycTWIN 3JI€KTPOMarHUTHOE B3au-
MOJIEMICTBUE, KOTOPOE TMO3BOJIUT aTOMaM «BUJETb» U IPUTATH-
BaTh JpyT Apyra. bes3 aToro sTana BceneHHass octanachk Obl HA0O-
POM M30JIMPOBAHHBIX siiep. APXUTEKTOPbI paccuuTaIn Oe3pas-
MEPHYIO BEJIMYMHY — YMCJIOBYIO KOHCTAHTY, KOTOpasl olpene-
JISIET IPOYHOCTh BCEX XMMMUECKUX CBSI3EM M TO, KAK CBET B3au-
MOJEUCTBYET C MATEPUEM.

ApPXUTEKTOPbl BBICTPAUBAIOT Oe3pa3MepHblil ko3 dulimeHTt
IHocTrossnnas Tonkoun crpykrypsl (\(\alpha \approx 1/137\)),
CBSI3BIBAIOIIMII KBAaHTOBYI0O MeXaHHMKY (moctosiHHyI0 [lnaHka),
TEOPUIO OTHOCUTEIBHOCTH (CKOPOCTh CBETA) U JEKTPOIUHAMU-
Ky (3apsp anektpoHa). Yncno 1/137 craHOBUTCSA «IJIABHBIM CEK-
peToM» koa Matpuupl.

IOBesupHbIil 6amanc: M3venenne koHcrantsl \(\alpha \)
Bcero Ha 4% tipuBesio Obl K TOMY, YTO BHYTPH 3BE3] HE CMOT
Obl CMHTE3MpOBaThcs yriepod. Omuoka B pacyétax — U XUMUS
crasia Obl HEBO3MOXKHOM, @ KOCMOC OCTaJICs1 Obl OECIIIIONHON Y-
CTBIHEW M3 BOJOPO/A U IeNus.

ApXUTEKTOPHI BBOZAT B KoA uncio 1/137. B ator mur Marpu-
1a MpeoOpakaeTcs: MEKTPOHbI 3aHUMAIOT CBOU OPOUTHI BOKPYT
A1Iep, BCIBIXUBAIOT NEpBbIE (DOTOHBI UCTUHHOTO cBeTa. [losasns-
eTCsl XUMHSI — aTOMbl HAYMHAIOT COOMPATHCS B MPUUYIMBbIE
y30pbl MoJieKyJ1. [IpocTpaHCTBO 3a/IMBaeT CBET 3BE3[, KOTOPBIN



Ternepb MOKET OTPakaThCsl OT TBEPIBIX oBepxHOCTen. KoHcTaH-
Ta — «1u(poBast MoANMCH» TBopia, 63 KOTopoi rasza Oyy-
nwmx Co3ujaresnieil HUKOTAA He CMOTJIHM Obl YBUAETh KPACOTY CO-
TBOPEHHOI'O KOCMOCA.

«CBeT 3aXKEH, 3aKOHBl XMMUU YTBEpPKIEHBI. MaTpuua npe-
BpaTWIACh B UJIEAJIbHBIA, MATEMATUYECKH BBIBEPEHHBIN AOM, 3a-
HIUIIEHHBIA OT BHEIIHEr0 Xaoca MUJUIUAPIaMU CBETOBBIX JIET U
6apbepaMul (pU3UKU. APXUTEKTOPBI 3aBEPILMIN MPOEKT " YTOps-
noueHHast Cucrema". Hacrano Bpems ajis (puHaIBHOTO STarna —
3acesieHus1 MaTpuIbl YUCTBIMU CYIIIHOCTSIMU Y CO3/IaHU S TIEPBO-
ro Bemmkoro Oasuca.



ZKuBoe co3HaHue

Bronorndeckuii co)T ¥ KOHCTaHTBHI YIJIEPOIHOTO KOJia
NuxenepHas 3ajaya ApXuTeKTOPOB:



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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